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Abstract 

Background: Decision Boxes are summaries of the most important benefits and harms of health interventions 
provided to clinicians before they meet the patient, to prepare them to help patients make informed and 
value-based decisions. Our objective is to explore the barriers and facilitators to using Decision Boxes in clinical 
practice, more precisely factors stemming from (1) the Decision Boxes themselves, (2) the primary healthcare team 
(PHD, and (3) the primary care practice environment. 

Methods/design: A two-phase mixed methods study will be conducted. Eight Decision Boxes relevant to primary 
care, and written in both English and in French, will be hosted on a website together with a tutorial to introduce 
the Decision Box. The Decision Boxes will be delivered as weekly emails over a span of eight weeks to clinicians of 
PHTs (family physicians, residents and nurses) in five primary care clinics located across two Canadian provinces. 
Using a web-questionnaire, clinicians will rate each Decision Box with the Information Assessment Method 
(cognitive impacts, relevance, usefulness, expected benefits) and with a questionnaire based on the Theory of 
Planned Behavior to study the determinants of clinicians' intention to use what they learned from that Decision Box 
in their patient encounter (attitude, social norm, perceived behavioral control). Web-log data will be used to 
monitor clinicians' access to the website. Following the 8-week intervention, we will conduct semi-structured group 
interviews with clinicians and individual interviews with clinic administrators to explore contextual factors 
influencing the use of the Decision Boxes. Data collected from questionnaires, focus groups and individual 
interviews will be combined to identify factors potentially influencing implementation of Decision Boxes in clinical 
practice by clinicians of PHTs. 

Conclusions: This project will allow tailoring of Decision Boxes and their delivery to overcome the specific barriers 
identified by clinicians of PHTs to improve the implementation of shared decision making in this setting. 

Keywords: (3-10), Evidence-based practice, Continuing professional education, Risk communication, 
Patient-centered care, Counselling, Clinical topic summary, Decision support, Knowledge translation, Implementation 
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Background 

Shared decision making (SDM) is an approach where 
healthcare professionals and patients make joint deci- 
sions based on the best evidence of the benefits and 
harms of all available options, and patients' values and 
preferences in regard to those options [1]. Patient Deci- 
sion Aids are the tools most often used to facilitate 
SDM. They provide patients with information on the 
options and research-based outcomes relevant to health 
status, and help to clarify values regarding the benefits 
and harms of each option [2]. They have been associated 
with favorable outcomes such as greater knowledge, 
lower decisional conflict, and lower proportion of people 
passive in decision making or undecided [2] . Despite that 
Patient Decision Aids help them make informed deci- 
sions, many patients are still turning to their healthcare 
professional for recommendations. Clinician knowledge 
and recommendations are recognized as essential ele- 
ments of SDM [3], but clinicians often lack the tools to 
translate their knowledge to their patient and facilitate 
patients' involvement in decision making. 

To prepare healthcare professionals for SDM, we have 
involved both professionals and patients in the develop- 
ment of short clinical summaries, named 'Decision 
Boxes', that integrate the best available evidence from 
studies and knowledge syntheses to provide quantitative 
information on management options for medical ques- 
tions that have no single best answer [4,5]. The Decision 
Box is intended to help the clinician recognize that a de- 
cision needs to be shared with the patient, to prepare the 
clinician to communicate evidence-based information to 
the patient, and to assist the clinician in seeking patient's 
values and preferences regarding the decision to be 
made. 

Despite broad recognition of the merits of SDM, there 
is scarce evidence that health professionals put SDM ap- 
proach into practice [6-8]. The barriers to the implemen- 
tation of SDM in clinical practice most often reported by 
health professionals are time pressure and the perception 
that SDM cannot be applied because of the patient's 
characteristics or clinical situation [9]. We developed De- 
cision Boxes to try to address these barriers, for example 
by using a brief 2-page format, by offering prompts to 
initiate a discussion with the patient, and by providing 
first-hand evidence on decisions commonly encountered 
in primary care [4]. However, we lack evidence on clini- 
cians' perceptions of the Decision Box, and on the best 
way to implement Decision Boxes within primary health- 
care teams (PHTs). 

Objectives 

Our objective is to study the barriers and facilitators in- 
fluencing Primary Healthcare Teams' uses of Decision 
Boxes in clinical practice. Our specific questions are: 



(1) What are clinicians' perceptions of the usefulness of 
the Decision Box? (2) Do clinicians intend to use infor- 
mation from Decisions Boxes in clinical practice? (3) 
What aspects of the primary care practice environment 
affect the use in practice of what clinicians learned from 
Decisions Boxes? 

Theoretical underpinnings 

The proposed project is based on the theory of mechan- 
isms of planned change as described in the Ottawa 
Model of Research Use (OMRU) [10,11] (Figure 1). 
Derived from evidence and theories of change, the 
OMRU recognizes that practice change is not a linear 
process, but involves simultaneous and interactive rela- 
tionships between the nature of the innovation, the po- 
tential adopters, and the context within the practice 
environment. Three key processes involved are: 1) asses- 
sing barriers and supports; 2) developing and monitoring 
interventions tailored to barriers and supports; 3) evalu- 
ating outcomes. The underlying mechanism is that tai- 
loring intervention strategies to address barriers and 
strengthen facilitators related to the innovation (here De- 
cision Box), potential adopters (here PHT) and practice 
environment (here primary care clinics) will result in 
practice change. Barriers and supports related to the 
innovation will be assessed with the Information Assess- 
ment Method [12], those relative to potential adopters 
using Ajzen's Theory of Planned Behavior (TPB) (atti- 
tude, subjective norms, perceived behavioral control) 
[13] and the Inter-Professional Shared Decision-Making 
(IP-SDM) model [14,15], and those relative to the pri- 
mary care practice environment using the IP-SDM 
model [16]. We will use the identified barriers to tailor 
the Decision Box intervention before testing it in a fu- 
ture RCT. 

Methods 

Study design 

We will use a two-phase mixed methods study with an ex- 
planatory sequential design [17], characterized by the collec- 
tion and analysis of quantitative data in the first phase of 
research, followed by the collection and analysis of qualita- 
tive data in the second phase that builds on and explains 
the initial results of the quantitative component (Figure 2) 
[17]. In the first phase, a previously validated questionnaire 
[4] will be used to assess barriers and facilitators relative to 
the Decision Boxes as innovation. In the second phase, due 
to a lack of validated questionnaires, a qualitative study will 
be conducted to explain the barriers and facilitators relative 
to the environmental context. Quantitative and qualitative 
study findings will be interpreted together to adapt the De- 
cision Boxes and the strategy to facilitate their use in clinical 
practice. 
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Assess barriers and facilitators 



Monitor implementation 



What are clinicians' perceptions of the 
Decision Box? 
Factors : cognitive impacts, relevance, usefulness 
and expected benefits [13] 
Methods : clinician web-based questionnaire 



Do clinicians intend to use information from 
Decisions Boxes in clinical practice? 
Factors : team members' perceived roles [15], 
intention and its determinants (attitude, social 
norm, perceived behavioral control) [14] 
Methods : clinician web-based questionnaire 



What aspects of the practice environment 
affect the use in practice of what clinicians 
learned from Decisions Boxes? 
Factors : resources, organizational structure, 
inter-professional collaboration [15] 
Method : 

1. focus groups with PHT 

2. individual interview with clinic director or 
physician in charge 



Are weekly emails 
effective to deliver 
Decision Boxes to health 
professionals? 
Measure : health 
professionals' access to 
Decision Boxes 
Method : web-log data 



Tailoring Decision 
boxes and their 
delivery to overcome 
barriers 



Figure 1 Conceptual framework for the study of the implementation of Decision Boxes in primary healthcare teams (PHT), including 
factors explored and methods used. Adapted from Graham and Logan [10]. 



Intervention 

The intervention will consist of two elements: (1) eight 
evidence-based Decision Boxes written in both French 
and English on common primary care diagnostic, thera- 
peutic and preventive interventions, and (2) a website 
hosting the Decision Boxes and a brief web-based tutor- 
ial to introduce the Decision Box. Each week, one of 
eight Decision Boxes (Table 1) will be delivered by email 
to the recruited clinicians for a total of eight weeks. Each 
email will also contain links to (1) the web-based tutor- 
ial, and (2) a web-based questionnaire for assessing each 
Decision Box. 



Participants and recruitment strategies 

Five primary care clinics (such as FMU - Family Medicine 
Units - in Quebec and FHT- Family Health Team- in On- 
tario) will be recruited through professional networks of 
the members of the research team. They will include two 
French-speaking clinics and three English-speaking clinics. 
We will then invite all family physicians, nurses and 



residents working at those clinics to participate in the first 
phase of the study. 

For phase two, a purposeful sample of eight clinicians 
per site, comprising 5 physicians, two nurses and one 
resident, will be randomly selected among extreme cases 
on the web-based questionnaires, i.e. clinicians who gave 
higher or lower scores to the Decision Boxes rated with 
the web-questionnaire. Thus, only the participants who 
completed at least one of the eight study questionnaires 
during phase one will be eligible to participate to phase 
2. At each study site, we will also recruit a clinician with 
administrative responsibilities, such as the clinic Medical 
Director. 

We will offer monetary compensation to the clinicians 
(CAN$100) who participated to the study interviews. 

Data collection and procedures 

1. Phase one: quantitative study 
At study entry, all participating clinicians will sign an 
informed consent form and complete a questionnaire 





QUAN QUAN QUAL QUAL 

Data — Data — Data - Data — Interpretation of 
collection analysis collection analysis entire anal V sls 

Figure 2 Proposed two-phase sequential explanatory study design. In the first phase, quantitative (QUAN) data are collected via web 
questionnaires and analyzed to inform second phase. In the second phase, qualitative (QUAL) data are collected via interviews and analyzed. Both 
types of data are then interpreted together. 
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Table 1 Interventions covered by Decision Boxes 



Screening Box 1 : 4. The serum integrated test to screen women for fetal trisomy 21 

Box 2: The BRCA1/2 gene mutation test to evaluate the risks of breast and ovarian cancer 

Box 3: The fecal occult blood test (FOBT) to screen for colorectal cancer 

Box 4: The prostate-specific antigen (PSA) test to screen men for prostate cancer 

Prevention Box 5: Acetylsalicylic acid (ASA) for primary prevention of cardiovascular disease 

Box 6: Bisphosphonates to prevent osteoporotic fractures in postmenopausal women 
Box 7: Statins for primary prevention of cardiovascular disease 

Treatment Box 8: Cholinesterase inhibitors to reduce the symptoms of Alzheimer's disease 



assessing their demographic and professional 
characteristics (age, gender, number of years of 
clinical practice). They will also rate their interest for 
each of the eight Decision Box topics using a visual 
analogue scale ranging from "no interest" to "great 
interest". Then, clinicians will receive the eight 
Decision Boxes by email, at a rate of one per week for 
eight weeks. For each Decision Box received, they 
will be prompted to complete a web-based 
questionnaire (Additional file 1). The first part of this 
questionnaire consists of a 5-point smiley-faces rating 
scale to assess global satisfaction with that Decision 
Box. The second part consists of questions based on 
the Theory of Planned Behavior (TPB) [13] to study 
the characteristics of the clinicians that influence 
their intention to perform a given behavior. In this 
case, the behavior under study was 'to use what I 
learned from the Decision Box to precisely explain 
the advantages and disadvantages of the options to 
my next patient to whom this intervention might 
apply. Based on the TPB, the three determinants of a 
clinicians intention to perform a behavior are: his/her 
attitude toward performing this behavior (perceived 
advantages and disadvantages of performing a 
behavior), his/her subjective norm (normative beliefs 
about the social pressure to engage or not to engage 
in this behavior), and his/her perceived behavioral 
control (beliefs, based on experience, about ones 
ability to adopt this behavior). The third part of the 
questionnaire comprises the Information Assessment 
Method (IAM) that serves to evaluate cognitive 
impacts of the information, its relevance, usefulness 
and expected benefits [12]. 
2. Phase 2: qualitative study 
At each site, we will conduct a 90-minute semi- 
structured interview with a mixed group comprising 
five family physicians, two nurses and one resident, 
and a 30-minute individual interview with a clinician 
with administrative responsibilities, such as the 
Medical Director of the clinic. These interviews will 
assess in-depth understanding of the implementation 



process and explore the influence of the practice 
environment on the clinical application of the 
knowledge which clinicians acquired from the 
Decision Boxes. Both the interview guides for 
individual and group interviews will be based on the 
conceptual model for IP-SDM [14], and cover all key 
topics for all focus groups, although not necessarily 
in the same order (interviews will follow the natural 
progression of the conversation). This interview 
format will give participants the flexibility to explore 
emerging issues. All interviews will be moderated by 
the same interviewer (AG). One observer will take 
notes on the process and content of the discussions. 
Each discussion will be audiotaped and professionally 
transcribed. 

Analysis plan and samples sizes 

1. Phase one: quantitative study 
We will first perform descriptive statistical analyses of 
the answers to the web-questionnaires. We will then 
use a mixed model to describe clinicians' perceptions 
of the attributes of the decision boxes (5-point 
smiley-faces rating scale, IAM), taking into account 
the clinical topic of the Decision Box, the study site, 
clinician's status (nurse, resident, physician) and 
socio demographic characteristics of the 
participants. We will also perform multiple 
regression analyses to test relationships between 
clinicians' intention to use what they learned from 
the Decision Boxand the determinants of their 
intention (attitude, subjective norm, perceived 
behavioral control), their status (nurse, resident, 
physician), their sociodemographic characterisitics 
(age, gender, number of years in practice), the study 
site, and the clinical topic of the Decision Box. 
The regression analysis between clinicians' intention 
and its determinants was used to set the needed 
sample size of clinicians. Earlier studies estimated 
regression coefficients of 0.78 for physicians [18], and 
of 0.63 for nurses [19] between intention and the 
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three determinants of the intention (attitude, 
behavioral control and subjective norm). To be 
conservative, we used the lowest regression 
coefficient obtained for nurses (R 2 = 0.63) to calculate 
the sample size, using two potential confounding 
variables (clinical topics and clinicians' status). The 
clinic' effect was considered negligible as we have 
previously measured an Intraclass correlation 
coefficient of only 0.02 for clinicians nested within 
clinics in a cluster randomized controlled trial [20]. 
Using these parameters we evaluated that a sample 
size of 78 clinicians gave a power of 90%. Based on a 
study of a continuing medical education program in 
shared decision-making where 70% of the physicians 
attended at least two of the three workshops [21], we 
expect that about 70% of participating clinicians will 
complete at least half of the eight online 
questionnaires (1 questionnaire/Decision Box; 8 
Decision Boxes). Consequently, to achieve a sample 
size of at least 78 clinicians who will complete at least 
four questionnaires, we need to recruit 111 clinicians 
(n = 5 clinics; 22 clinicians/clinic). 
2. Phase 2: qualitative study 
Two research professionals will independently perform 
a hybrid deductive/inductive thematic qualitative data 
analysis for each group and individual interview using 
specialized software (NVivo 9). Any disagreements will 
be discussed until consensus is reached. The coding 
scheme will be developed following the OMRU [10,11], 
the Steps of the users' experience of an evidence-based 
shared decision-making support tool over time [4], and 
the IP-SDM model [14-16], by identifying what the 
PHT and the administrators of the primary care 
organizations experienced as barriers or facilitators to 
the application of what clinicians learned from the 
Decision Boxes. The deductive thematic analysis will 
apply attributes derived a priori from these theories 
and an inductive thematic analysis will integrate new 
themes, suggested by the data, into the scheme. We 
will compare the phenomena observed to emphasize a 
common tangent and will work out tree structures and 
matrices for the analysis. The first author (AG), will 
corroborate the findings by scrutinizing the analysis 
and ensuring that new themes, tree structures and 
matrices are representative of the initial data analysis 
and codes assigned. 

We will combine data from phases one and two to 
identify the factors potentially influencing the 
implementation of the Decision Boxes in primary 
care. We will then tailor the implementation strategy 
to overcome the identified barriers and take into 
account the specific situation. 

Approval of ethics for this project were given by the 
research ethics committee of the Centre de 



Recherche du Centre Hospitalier Universitaire de 
Quebec (reference number #S1 1-12-143), by the 
Research Ethic committee of the Jewish General 
Hospital in Montreal (reference number #12-014), 
and by the Research Ethics Board of McMaster 
University (reference number #11-550). 

Discussion 

This project aims to study the factors that influence the 
use of a novel tool to facilitate SDM by primary health- 
care teams. Factors related to the innovation itself, the 
potential users, and the context of use will be assessed. 

Delivery of this tool in naturalistic settings will allow 
assessment of contextual barriers to uptake, and will help 
collect realistic perceptions on the value of the tool. Be- 
cause eight Decision Boxes on various topics will be 
delivered, this project also represents a unique opportun- 
ity to explore the influence of the clinical topic on clini- 
cians' intention to use what they learned from the 
Decision Boxto explain the advantages and disadvantages 
of the options to their patients. The Decision Boxes will 
be written in both the official languages of Canada, 
French and English, allowing a wider dissemination in 
the country. As the study will include professionals from 
three cities located across two provinces in Canada, 
results will then also be generalizable to a wider popula- 
tion. However, the clinicians we will recruit may not be 
representative of all practicing physicians in the targeted 
settings - only those interested in Evidence-Based Medi- 
cine and/or SDM are likely to accept participating. 

The Decision Box is a new tool available to clinicians 
who decide to use SDM to make a decision with their 
patient. A review of interventions to improve health pro- 
fessionals' adoption of SDM in clinical practice suggest 
that, both patient-mediated interventions, such as Pa- 
tient Decision Aids, and training of health professionals 
are important to the successful implementation of SDM 
in clinical practice [22]. As a self-directed learning 
approach, the Decision Box may complement group 
learning activities already available to teach shared 
decision-making [23]. 

Additional benefits of this project include the develop- 
ment of a website hosting the Decision Boxes, further fa- 
cilitating access for clinicians, researchers, and patients. 

This project will allow tailoring of Decision Boxes and 
their delivery to overcome the specific barriers for 
change identified in primary care clinicsin Canada. By 
helping implement Decision Boxes in clinical practice, 
this study may potentially enhance the transfer of scien- 
tific data to healthcare professionals, and also improve 
communication between healthcare professionals and 
patients, thus allowing a more judicious use of the 
current best available evidence in clinical decision 
making. 
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Additional file 



Additional file 1: Web-based questionnaire for clinicians on their 
perception of the Decision Boxes (Parts 1 and 3) and on their 
intention to use what they learned from the Decision Box to 
precisely explain the advantages and disadvantages of the options 
to their next patient to whom this intervention might apply (Part 2). 
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